Enhanced recognition of non-complementary hybridization by single-LNA-modified oligonucleotide probes.
Locked nucleic acid (LNA) is a deoxyribonucleotide analogue with an unusual 'locked' furanose conformation. LNA-modified oligonucleotide probes have demonstrated an enhanced binding affinity towards their complementary strands; however, their potential to discriminate non-complementary hybridization of mismatches has not been explored. In this study, we investigated the effect of the chemical nature of LNA nucleobases on the hybridization stability and the capability of LNA-modified oligonucleotides to discriminate the LNA:DNA mismatched base pairs. It was observed that LNA modification indeed improves the discrimination capability of oligonucleotides by increasing the melting temperature differences between the complementary duplexes and hybrids containing mismatches. Particularly, LNA purines offer a greater potential to recognize the mismatches than LNA pyrimidines and DNA purines. Real-time PCR experiments further confirmed that LNA modifications at the 3'-end are more effective. The results and conclusions in this study provide useful information for hybridization-based nucleic acid analysis where designing sound oligonucleotide probes is crucial to the success of the analyses.